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INTRODUCTION
Previous investigations suggest that certain women when pregnant are
deficient in circulating thyroid hormone and that this deficiency is associ-
ated with a tendency to abortion. Using the serum iodine as an index of
thyroid activity, Heinemann et al.1' in 1948 carried out an investigation of
the serum precipitable iodine (SPI) in pregnant women. The SPIs of
approximately 75 normal non-pregnant women ranged from 3.8 to 7.8
gamma per cent with a mean of 5.6 + 1.3 gamma per cent. The concentra-
tions of SPI in 29 normal pregnant women ranged between 6.2 and 11.2
gamma per cent with an average of 8.4 gamma per cent. An increase was
noted as early as the third week of pregnancy and subsided within two
weeks after delivery. These values, which otherwise would be indicative of
hyperthyroidism, are physiological for pregnancy2"9' 2,80 8s' with the rise
antedating the elevation of the basal metabolic rate. In some patients who
threatened to abort or who actually aborted, the SPI ranged between 2.8
and 5.8 gamma per cent. Thus it appeared that if the SPI did not rise
before the sixteenth week of gestation, abortion was likely to occur. Some
evidence was presented that the administration of desiccated thyroid might
diminish the tendency to abortion. Results of further investigations'9"'f
were similar, but that an abortion regularly follows low concentration of
circulating thyroxine-like iodine compounds has not been conclusively
demonstrated.
With regard to the effect of overactivity of the thyroid on the pregnant
state, Heinemann et al." noted that hyperthyroidism in four of the pregnant
women in their study was easily controlled and pregnancy maintained with
Lugol's solution alone or in conjunction with small amounts of thiourea.
Peters et al.' are also of the opinion that the course of pregnancy is normal
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in the hyperthyroid woman adequately treated medically. This opinion is
generally accepted at the present time.
The present paper deals with the butanol-extractable iodines (BEIs) of
26 women who aborted and of two patients who threatened to abort. Earlier
work from this laboratory involved SPIs, which are sometimes spuriously
high after ingestion of inorganic iodine, but included only a few measure-
ments of thyroxine-like iodine compounds in serum of pregnant women and
of those who aborted.
METHOD AND MATERIALS
The subjects were 28 women admitted on the gynecological service of the Grace-
New Haven Community Hospital because they had aborted or threatened to abort.
Two of the patients did not abort, and the BEIs of these women were determined when
they were threatening to do so. All except one of the 26 abortions were spontaneous.
The ages of these 28 subjects ranged from 18 to 41 years.
Upon admission, physical examinations and detailed histories were made with special
reference to thyroid abnormality, previous obstetrical performance, and the occurrence
of vaginal bleeding and cramps earlier in the course of the present pregnancy. The
latter symptoms were investigated to determine the possibility of an abortion having
actually occurred prior to hospitalization. This was also checked by comparing the
uterine size as determined clinically with the duration of pregnancy calculated from
the date of the last menstrual period. In thirteen of the patients, urinary chorionic
gonadotrophins, determined at some time during the course of pregnancy or soon after
its termination, were compared with the BEIs. It has been shown that if the gonado-
trophin value is less than 3,000 IU/24 hours, abortion is inevitable.6 The reports from
the pathological laboratory were also scrutinized.
Venous blood was drawn as soon after the abortion as possible or taken the follow-
ing morning before breakfast. The BEIs determined from these samples represent the
concentrations found at abortion, although it is difficult to date clinically the precise
time when the fetus was no longer viable. For 19 women a follow-up BEI was
measured from 5 to 8Y/2 weeks after the recognition of abortion to establish the non-
pregnant values. The usual strict precautions against contamination were taken. None
of the subjects had had salpingograms or other diagnostic tests employing iodine-
containing compounds (e.g., telepaque, terredex, urokon, itrumil, priodax, diodrast,
lipiodol) or any other substances (e.g., mercurials) known to affect BEI values.'8' "'
Serum was obtained from blood collected under oil in tubes and allowed to clot before
being centrifuged. BEIs were determined according to the method of Man et al.'0 with
a maximum deviation of 1.0 gamma per cent between the duplicate aliquots.
RESULTS
A complete record of the BEIs of the patients in this study is given in
Table 1. The first three exceptional patients could not be classified in the
three major groups listed below. Eleven women, patients 4 through 14, had
at abortion BEIs (column 4) within the normal range for pregnancy as
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Volume 28, November 1955TABLE 1. BEI's OF PATIENTS IN THIS STUDY
Duration of
pregnancy
in weeks Days
Time of BEI calcutlated Uter- after BEI
Patient GNHCH BEI after gamma from ine abor- gamma
no. no. Age abortionll % LMP size tiontl %0
Woman who aborted with a BEI above the normal range for pregnancy.
110 §1 C62753 33 20 hours 15.3 9 10 8 14.3
Women who did not abort spontaneously.
0 *2 40-34-52 27 * 7.3 17 16
* 3 B83603 27 1 6.4 11 20 7 7.1
Women who aborted but whose BEIs were within the normal range for pregnancy.
* 4 41-29-25 22 2 hours 7.6 11Y2 16
* 5 A35044 21 16 hours 7.0 14Y2 14 39 4.7
* 6 A49573 29 14 hours 7.0 11 12 44 3.4
O? t7 41-62-51 24 9 hours 7.0 12 12
O 8 B88917 26 9 hours 7.8 17 22 52 5.1
x 9 A59979 36 ? 6.5 10 8
* 10 A65250 18 3 days before 6.3 10 8 56 3.9
* 11 C3765 25 20 hours 6.2 11 8-12 42 3.9
* 12 B29928 24 24 hours 6.1 12 8 41 3.8
0 13 41-70-44 33 ? 6.4 14 10 84 4.3
t14 A67045 31 2 hours 4.8 6 6 9 5.4
67 6.2
Women who aborted but whose BEIs were at the minimum for normal pregnancy.
. *15 B21311 22 ? 5.5 13 8 50 3.9
* 16 C11611 41 16 hours 5.4 8 8
* 17 41-70-30 27 18 hours 5.4 9 8 38 3.8
0 18 39-56-66 41 ? 5.6 12X 8 88 3.7
Wonmen who aborted but whose BEIs were below the normal range for pregnancy.
A 19 41-50-11 23 10 hours 4.0 10-12 10-12
A 20 C55446 28 30 hours ? 3.9 7 8 39 3.5
* 21 A44802 37 4 hours 4.9 17 16
* 22 A47717 21 3 hours 3.9 9 8 51 3.4
0 23 B95423 21 week before 3.5 9 10 53 6.2
0 24 37-28-92 36 7 hours 4.1 10'2 12 37 4.0
0 25 C62508 26 20 hours ? 4.9 9X2 8 50 5.9
0 26 36-76-29 28 10 hours 5.2 17 8-10 49 6.1
* 27 36-72-68 27 6 hours 5.4 15X2 16 48 4.5
0 28 C43801 32 12 hours before 3.5 10 10 80 3.4
* Receiving 60 mg. desiccated thyroid daily. Still pregnant.
t Receiving 90 mg. desiccated thyroid daily.
t Hyperthyroid receiving Lugol's solution.
§ Patient with BEI of 15.3 gamma per cent at abortion who received one grain
thyroid daily for one week.
11 The obstetricians frequently cannot date the time when the fetus is no longer
viable. The time interval in the next to the last column may be longer than calculated
but in no instance would be less than the estimated interval after abortion.
s Five weeks after this BEI, Caesarian section was performed for central placenta
praevia.
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described later. The next four women, patients 15 through 19, had border-
line BEIs for normal pregnancy, while the last 10 patients had abnormally
low BEIs.
All patients were clinically euthyroid at the time of abortion, although
five designated by asterisks in the table cannot be classified as absolutely
euthyroid because they were taking or had received desiccated thyroid or
Lugol's solution. Patient 1, who had a greatly elevated BEI or 15.3 gamma
per cent at abortion, refused to return for an adequate clinical evaluation of
her thyroid status and may have been thyrotoxic. She had received 1Y2
grains of thyroid for a week one month before hospitalization because of
vaginal bleeding. Patient 14 with a BEI of 4.8 gamma per cent was a
known hyperthyroid patient on Lugol's solution at the time of abortion.
Patient 2 who had received 1 grain of thyroid daily for the preceding six
months had a serum iodine of 7.3 gamma per cent and did not abort.
Patients 7 and 15 with BEIs of 7.0 and 5.5 gamma per cent had been taking
1>2 and 1 grains, respectively, every day for the preceding year.
In Figure 1 the BEIs at the time of abortion (Table 1, column 4) of 26
women who miscarried are plotted in relation to the duration of gestation
calculated from the onset of the last normal menstrual period. Referring to
the graph the two horizontal broken lines represent the normal range of
serum butanol extractable iodine of human adults, 3.2 to 6.4 gamma per
cent."8 Unpublished data by Man'7 are used in defining the normal ranges
of BEI values of women with uncomplicated pregnancies at various inter-
vals throughout their gestation. The lower limit of normal by the eighth
week was found to be 5.5 gamma per cent. Values between 5.5 and 7.6
gamma per cent at the tenth week were compatible with normal pregnancy.
At about the tenth week the average BEI rises to around 7 gamma per cent
and seems to remain at this level without much fluctuation until pregnancy
is terminated. These data are derived from only 88 BEIs of 21 patients.
They are, however, essentially in agreement with many previous SPI deter-
minations in pregnancy.11'19 The solid line depicts the average of these iodine
values, showing the rather rapid rise from the fifth to the eighth week. No
values have been measured before the fifth week, so that the broken line
connecting the concentration at this time to the non-pregnant mean value of
4.7 gamma per cent of euthyroid adults18 does not represent values expected
in the interval but is included for continuity.
In this graph six of the 26 BEIs of the women who aborted (patients 1
and 4 through 8 in Table 1) were above, while those for 20 of the females
(patients 9 through 28 in the table) lay below the average value for normal
pregnancy. The last ten patients (numbers 19 through 28 in Table 1) had
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BEIs which were abnormally low. Fifteen of the 26 women had BEIs close
enough to the average line to be included within the range for normal preg-
nancy. Five of the six women with BEIs above the average and six of the
20 females (patients 9 through 14) with BEIs below the average had con-
centrations considered normal in that they fall within the physiological
range for that period of pregnancy. The durations of their pregnancies
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ranged from the sixth to the fourteenth week, and the BEIs from 4.8 to 6.5
gamma per cent. Four additional women (patients 15 through 18) with
pregnancies from the eighth to the thirteenth week had values of 5.5 + 0.1
gamma per cent which is borderline normal or slightly low.
Of the 11 patients in Figure 1 with BEIs definitely in the normal range,
the cause for abortion is evident in two. The abortion of patient 9 was self-
induced, while that of 8 was attributed to a hydatidiform mole. Of the
remaining nine patients in the group, four (numbers 4 through 7) had
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values above average ranging from 7.0 to 7.6 gamma per cent. The other
five women (numbers 10 through 14) with BEIs varying from 4.8 to 6.4
gamma per cent had values slightly less than the average but within the
normal range for their respective durations of pregnancy. All of these nine
BEIs, high or adequate for normal pregnancy, indicate that a satisfactory
concentration of circulating thyroxine-like iodine by itself does not insure a
successful gestation. For the 10 patients plotted in Figure 1 who consti-
tuted the last group of Table 1 the expected physiological increase in BEI
did not occur. Their iodines from 3.5 to 5.4 gamma per cent are abnormally
low for the period of pregnancy at which they were measured.
The time relationship between the abortion and the drawing of blood for
the BEI can only be a very rough estimation, for the exact time at which
the abortion actually occurred in most of the cases is uncertain. For exam-
ple, number 11 began to bleed spontaneously three weeks prior to hospital-
ization and continued intermittently until cramps and more profuse hemor-
rhage precipitated admission. Various other subjects had spotting at some
time during the course of gestation. The criterion of the time of abortion
used in this study is the appearance of moderate to severe vaginal bleeding
and/or cramps with or without the passage of tissue. Whether a missed
abortion had occurred earlier may be judged by comparing in columns 5
and 6 of the table the duration of pregnancy as determined from the last
menstrual period and clinically from the size of the uterus. Nineteen
patients who aborted show fairly close correlation in this respect. There are
seven patients-numbers 4, 8, 12, 13, 15, 18, and 26-for whom there is a
significant discrepancy in the duration of pregnancy as determined by these
two methods. Number 8 exhibited a larger uterus than expected for her
length of gestation, which might be explained by the hydatidiform mole.
The larger than normal uterine size of number 4 might be based on an
erroneous date of her last menstrual period because an episode of bleeding
after conception might have occurred. Her gonadotrophic titer immediately
after abortion was between 23,000 and 58,000 IU/24 hours, concentrations
not at all suggestive of a hydatidiform mole. Neither was there evidence of
multiple pregnancy nor of hydramnios. In the remaining five cases men-
tioned briefly below, the uterus was smaller than expected, indicating the
occurrence of an earlier retained abortion, error in clinical judgment in
estimating the uterine size, or inaccuracy in the date of the last menstrual
period. There was nothing in the history of number 12 to suggest that an
intrauterine death of the fetus might have occurred earlier. Number 26 with
a similar history had a benign pregnancy until one week prior to admission
when moderate bleeding began. With the information available the occur-
rence of an abortion that had remained without overt clinical symptoms
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and signs cannot be excluded definitely. The following three patients, num-
bers 13, 15, and 18, had histories of spotting or hemorrhage earlier in gesta-
tion. Pathological reports in these cases were not definitive, but the histories
and discrepancies of uterine size might be consistent with this diagnosis,
especially in the last two cases in which the duration of pregnancy would
correlate well with the uterine size if abortion had actually occurred earlier.
Six of these seven patients had normal or borderline BEIs ranging from 5.5
to 7.8 gamma per cent. The seventh patient had a BEI of 5.2 gamma per
cent considered abnormal because seven weeks after abortion her BEI had
risen to 6.1 gamma per cent.
The eighth column lists the follow-up BEI values. All except those for
patients 1 and 3 were obtained at least five weeks after abortion, an interval
sufficient for the iodine concentrations to return to the individual's non-
pregnant level. All lie within the euthyroid range except the 14.3 gamma
per cent of number 1 and the elevated value of 7.1 gamma per cent of num-
ber 3. The latter's BEI was measured seven days after a Caesarean section
because of a placenta previa, so that this value may be regarded as physio-
logically elevated by pregnancy before a return to the post-partum baseline.
As is indicated in Table 1, follow-up BEIs could not be obtained on the
remaining seven women.
Thus from the 26 women who aborted (patients No.1 and No. 4 through
28 in Table 1) there are 19 cases in which BEIs at abortion and also
several weeks later were obtained. For nine of these 19 patients the BEIs
at abortion are essentially the same or actually lower than the values several
weeks later. Eight of these nine patients are from the group with low BEIs
at abortion (patients No. 19 through 28 in the table) while of the others,
number 14, the hyperthyroid taking Lugol's solution, was from the group
with a BEI normal for pregnancy at the time of abortion.
The behavior of the BEIs in the ten patients with low values at abortion
(patients 19 through 28) and for the follow-up BEIs of eight of these
women is plotted in Figure 2. Between the two parallel broken lines is
included the euthyroid range. Lines are shown on the graph connecting
BEI values of individual patients. The symbols (identical with those in
Figure 1) at the left of these lines represent on the vertical axis the abor-
tion BEIs and on the horizontal axis the durations of pregnancy at which
abortion occurred. The points at the extreme right of these connecting lines
represent the BEI values after abortion, while the intervals between them
signify the lapse of time after abortion. In five of the patients, numbers 20,
22, 24, 27, and 28, the rises in BEIs during pregnancy were between 0.1
and 0.9 gamma per cent. These changes are actually too slight to be re-
garded as significant. In three of the patients, numbers 23, 25, and 26, the
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BEIs were lower in pregnancy by 0.9, 1.0, and 2.7 gamma per cent respec-
tively. This observation of the BEI falling instead of rising in pregnancy
has been noted by others.'9 Whether or not this indicates that the thyroid is
primarily responsible for abortion in this latter group with low BEIs as
compared with the group having normal levels during pregnancy cannot
be stated.
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Of the group with normal and borderline BEIs at abortion (patients No.
4 through 18 in Table 1), the BEI at abortion of number 14, the treated
hyperthyroid, was lower than it was nine weeks later. The BEIs of the
remainder of this group ranged from 1.6 to 3.6 gamma per cent higher at
abortion than the follow-up values. Approximately one third of the total
number of 26 women who aborted had BEIs which did not rise or actually
fell during pregnancy to levels lower than the non-pregnant baseline. This
fraction might even have been higher if follow-ups could have been obtained
on the patients lost to this study.
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Table 2 lists the 13 patients on whom chorionic gonadotrophin values
were measured at some time during pregnancy or shortly after its termina-
tion. Most of the values are of the latter category as is shown in the last
column of Table 2. With these values are also quoted the BEIs which had
TABLE 2. URINARY CHORIONIc GONADOTROPHIN AND BEI VALUES IN
THIRTEEN PATIENTS
BEI
gamma
7.8
3 6.4
14 4.8
4 7.6
10 6.3
15 5.5
23 3.5
28 3.5
19 4.0
24
27
4.1
5.4
21 4.9
25 4.9
Gonadotrophin values
(IU/24 hours)
Greater than 132,000
Less than 388,860
Greater than 18,000
Less than 45,000
71,000
Greater than 23,000
Less than 58,800
Greater than 3,000
Negative
Greater than 3,000
Greater than 3,180
Greater than 6,000
Less than 12,000
Greater than 12,300
Less than 37,200
Greater than 30,000
Less than 50,000
Greater than 1,000
Less than 3,000
Greater than 1,000
Less than 3,000
Time of determination
of gonadotrophins
10 hours after abortion
5 weeks before Cesarean
4 hours after abortion
3 hours after abortion
3 days after abortion
? time after abortion
1 week before abortion
1 day before abortion
10 hours after abortion
7 hours after abortion
6 hours after abortion
4 hours after abortion
20 hours after abortion
been determined simultaneously. Patient 8 represents the case with the
mole and, as noted, the gonadotrophin values are extremely high. The BEI
is in the range for normal pregnancy. Patient 3, the case of placenta praevia,
had the expected normal values for both. The three patients, numbers 14,
4, and 10, also exhibited physiological values for both hormones. Patient
15, who had a history of three weeks of bleeding before hospitalization, had
a negative gonadotrophic titer and a borderline BEI of 5.5 gamma per
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cent-facts suggesting that abortion probably had occurred earlier. Five
patients, numbers 23, 28, 19, 24, and 27, all had low BEIs with gonado-
trophin levels greater than 3,000 IU/24 hours. There are two patients,
numbers 21 and 25, in whom both values were low. Number 21 had slight
spotting four days before admission, with the onset of heavy bleeding and
cramping one day before admission. The other patient, number 25, had an
eight-day history of spotting before the onset of heavy bleeding and the
alleged passage of tissue two days before admission. Neither patient showed
any evidence of thyroid dysfunction. There was no great discrepancy be-
tween uterine size and duration of pregnancy, but this does not preclude
the possibility that death of the fetus and separation of the placenta oc-
curred a few days before hospitalization. The low gonadotrophins could be
attributed to this. It is certainly consistent with the histories of the patients.
The explanation for the low BEIs is not apparent.
The 13 cases listed here comprise too small a group on which to base any
definite conclusions about the correlation of BEI and gonadotrophic values
with abortions.
DISCUSSION
Man, Peters, and associates8"-'9' directed attention to the critical rela-
tionships of the blood iodine levels in pregnancy. They showed that in
uncomplicated pregnancy the SPI rose early, remained elevated until
delivery, and returned to normal levels after a relatively short interval. The
rise often reached hyperthyroid levels, being regularly above 6 gamma per
cent after the first sixteen weeks in most cases but unattended by any symp-
toms of excessive thyroid activity. There was also suggestive evidence that
failure of the SPI to reach this level by the end of four months was con-
ducive to abortion. The data presented in this paper seem to be in essential
agreement with the findings that an elevation of the serum thyroxine-like
iodine in blood occurs in pregnancy and that relatively low BEI concentra-
tions are frequently associated with abortions.
In the present series ten of the 24 patients who aborted within the first 17
weeks of pregnancy exhibited low BEIs for the duration of their respective
pregnancies. This is somewhat lower than the proportion given by Man et
al.9 who reported that 18 of the 26 subjects who aborted in their study had
SPIs lower than 6 gamma per cent. This finding of low serum iodine
(either SPI or BEI) in such a large proportion of women who have
aborted cannot be dismissed lightly.
All the above measurements are only on single samples of serum from
blood taken close to the time of abortion and cannot be compared with
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successive BEIs before, during, and after gestation. The time at which the
single determination was measured in the above patients may have coin-
cided with a period during which there was a delayed rise or temporary
drop in blood iodine level as may occur in normal pregnancy as demon-
strated by Man et al.'9 and Soule.' They found that in most instances the
SPI or BEI rose sharply soon after the onset of pregnancy to concentra-
tions within or near the hyperthyroid range as early as six weeks after the
last menstrual period. However, in a certain proportion of the cases there
was a distinct delay before the initial sharp elevation which was usually
maintained. This increased level in the early as well as late stages of gesta-
tion was subject to relatively large fluctuations of 2 gamma per cent over
relatively short intervals which do not occur in the stable levels of non-
pregnant women. It is highly improbable that the concentration of BEI is
quantitatively related to the gonadotrophic hormone since their respective
increases and declines in blood levels during pregnancy differ. The BEI
rises rapidly from the fifth to eighth week, continues to increase less rapidly
until the tenth week when a constant level is maintained until delivery.'7
The chorionic gonadotrophin level rises in pregnancy, reaching its peak
concentration between the seventh and ninth weeks, after which by the
fourteenth week it falls to a relatively low level maintained throughout
pregnancy.' From the thirteen determinations of gonadotrophin in this
study, no correlation between this hormone and BEI levels is apparent. On
the other hand number 1 with no adequate history of thyroid status ex-
hibited a BEI of 15.3 gamma per cent with a gonadotrophin of less than
18,000 IU/24 hours. If the gonadotrophin value is critically low, the patient
will inevitably abort. Soule'8 suggests that the rise of iodine may be due to
the presence of circulating progesterone, for when Delfs and Jones' found
low progesterone levels in abortions, there was an associated thyroid
deficiency as measured by the basal metabolic rate. Comparison with this
study regarding this point cannot be made since progesterone was not
measured. Engstrom et al.9 found that during estrogen administration to
either men or women, the SPI rose sometimes to hyperthyroid levels with-
out clinical evidence of toxicity and, with continuation of therapy, re-
mained at a high level after the third or fourth week. After discontinuation
of therapy the serum iodine gradually fell to control values. That the rise
in SPI is maintained with continued estrogen administration was suggested
by the elevated SPI of 10 gamma per cent of a woman who had been on
stilbestrol for three months. As a result of these findings, they hypothesize
that the rise of SPI in pregnancy is secondary to the early increased and
continued elaboration of estrogen characteristic of normal gestation.
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Man et al." suggest the hypotheses that failure of BEI to rise in abortion
may be due to a defect of the ovum or its implantation so that the stimula-
tion for increasing iodine levels is lacking, or that a deficient response in
the secretory activity of the thyroid is accompanied by a diminished or
increased utilization of thyroid hormone. Hertz et al.' have shown that the
thyroid uptake of radioactive iodine is increased in the pregnant rabbit, in-
dicating a more rapid turnover of thyroid hormone. Noble and Rowlands'
reported that pregnant women excreted less I131 in the first 24-hour urine
specimen than non-pregnant women, a result interpreted as increased thy-
roid uptake in late pregnancy. Salter' claimed that pregnant women require
and excrete unusually large quantities of iodine, an observation not con-
firmed by Danowski et al.2 With regard to the possibility that the plasma
proteins bind thyroxine and organic iodine in larger quantities than usual
during pregnancy, Danowski et al.2 found that the concentrations of serum
albumin and globulin were lower and higher, respectively, than those of
non-pregnant subjects. If serum organic iodine is bound to alpha globulin,'m
an attempt should be made to compare the iodine levels with alpha globulin
concentrations during pregnancy.
Opinions have varied regarding the effect of hyperthyroidism on preg-
nancy. In this series only two women, numbers 1 and 14, were considered
hyperthyroid. Earlier writers""'10 suggested that spontaneous abortion may
be a complication of hyperthyroidism in pregnancy, though it is generally
agreed today that under proper medical treatment the hyperthyroid patient
has an essentially normal gestation.8 '" Engstrom et al.8 found that the SPI
tended to be more elevated in pregnant patients with active hyperthyroidism
on Lugol's than in their euthyroid pregnant sisters. Since the ingestion of
inorganic iodides may elevate the SPI,8" how much of the rise in these
cases is due to increases of thyroxine-like iodine is not known. Actual
studies of the BEIs in several hyperthyroid pregnant patients have not yet
been carried out. Just as euthyroid women are able to tolerate iodine con-
centrations which in non-pregnant women would be indicative of hyper-
thyroidism,9 the pregnant hyperthyroid is able to tolerate even higher con-
centrations without symptoms. Hyperthyroidism seemed to be more easily
controlled in pregnancy, the requirement for antithyroid drugs decreasing
during gestation and increasing after its termination. The outbursts of
hyperthyroidism after delivery which occurred in some patients suggested
uncontrolled activity after the effect of pregnancy. Such would seem to be
the case in number 14. Just prior to pregnancy she was mildly hyperthyroid
clinically, appeared euthyroid at the time of abortion and shortly there-
after, and was mildly toxic nine weeks later. There have been no reports of
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SPI or BEI measurements on any significantly sized group of pregnant
hyperthyroid patients receiving no medication.
In an attempt to compare BEIs during pregnancy and non-pregnancy,
19 of the 26 women who aborted had BEIs measured some weeks after
abortion. As stated in the results, in nine of these 19 patients the BEI was
the same or lower during pregnancy than during the subsequent non-
pregnant state. All eight of the ten patients with low BEIs at abortion on
whom follow-up studies were obtained are included in this group. All BEIs
after abortion of the nine women are in the euthyroid range, so that there is
no thyroid deficiency during non-pregnant states as measured by the serum
iodine level. In the study of Man et al.' comparisons of SPIs of five women
when pregnant and when not pregnant were similar to those that occur in
this study. In two, the SPI fell during pregnancy. In another two, it rose
in pregnancy but to levels below 6 gamma per cent, while in the remaining
case it rose to 6.5 gamma per cent. In a later paper2u they reported about
eight patients with histories of miscarriages on whom both pregnant and
non-pregnant SPIs were done. Half of these had non-pregnant values
ranging from 4.1 to 5.6 gamma per cent which dropped during pregnancy
to a range from 2.8 to 4.8 gamma per cent. The other half with non-
pregnant values of 3.5 to 5.1 gamma per cent increased their iodines during
pregnancy to values between 5.1 and 6.3 gamma per cent. The combined
data suggest that in these cases in which there is a failure of the iodine to
rise or a fall of iodine to a lower level during pregnancy, there is an im-
proper reaction to gestation.
Earlier investigators studied hypothyroidism in pregnancy with the basal
metabolic rate.'"'1'162' Using this criterion, King and Herring'3 concluded
that mild or moderate hypothyroidism was a fairly common complication of
pregnancy. If basal metabolic rates early in pregnancy were low, proper
treatment could be started. They believed that by doing so they were able to
carry many patients to term who might otherwise have aborted. In this
respect Pyle' reported for a group of women with previous spontaneous
abortions, an abortion rate of about 80 per cent prior to thyroid medication,
with reduction to a rate of approximately two per cent after medication.
Russell' found that even when the abortion was clinically inevitable, serum
iodine was still frequently elevated. If, however, a low BEI were found,
administration of thyroid extract might be indicated even though such
therapy does not prevent abortion once symptoms have begun. Using the
SPI as a criterion of hypothyroidism. Heinemann et al.' and Peters et al.'
reported several cases of threatened abortions in which desiccated thyroid
appeared to have been beneficial. No thyroid medication had been given to
the ten women in the present series who exhibited low BEIs at abortion. It
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is impossible to state that the BEI would not have increased if gestation
had not been interrupted or that abortion would have been averted if suf-
ficient thyroid extract had been administered earlier in the course of preg-
nancy. Parkin and Greene' described the occurrence of pregnancy in un-
treated hypothyroidism. Engstrom et al.' had several cases in which hypo-
thyroid patients with low SPIs in spite of ingestion of desiccated thyroid
during pregnancy carried to term successfully. This ingested thyroid ap-
peared to be adequate to meet the peripheral needs of these women during
pregnancy. Though in the majority of women the blood iodine lay above a
certain level during gestation, there is a modicum of patients who maintain
low iodine levels and who successfully complete pregnancy. Reports of the
beneficial effect of thyroid and observations of the large number of low
iodines associated with abortions justify the administration of thyroid
medication in appropriate cases.
SUMMARY
The butanol extractable iodine (BEI) has been determined in 28 women
who aborted or threatened to abort. All of the 28 were clinically euthyroid,
though there were five who received some form of treatment for thyroid
disorder. Of the 26 women who aborted, the BEI was found to lie below
the expected range for normal pregnancy in 10. In 15 the blood iodine
levels were comparable to values in uncomplicated pregnancy. In one sub-
ject the BEI was extremely elevated, indicative of hyperthyroidism com-
plicating this pregnancy. The BEIs of the two patients who did not abort
were normal for gestation.
The follow-up BEIs on 19 patients, five weeks after abortion, were all
in the euthyroid range. The follow-up BEIs of nine women showed that the
BEI failed to rise or actually fell during gestation. This group includes
eight of the ten patients with low values at abortion. This observation sug-
gests that the failure of iodine to rise in some patients who abort represents
an abnormal response to the pregnant state.
Six patients had BEIs between 7.0 and 7.8 gamma per cent, values as
high as those encountered in hyperthyroid non-pregnant women but showed
no evidence of toxicity. This would seem to denote that the pregnant
woman has a certain tolerance for the hormone. This would also be true of
the patient who had a BEI of 15.3 gamma per cent, a concentration
strongly suggestive of complicating hyperthyroidism.
The inadequate state of present-day knowledge regarding the significance
of iodine rise during pregnancy and its fall or failure to rise in many
abortions is commented upon. Several hypotheses in this regard are cited.
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The treatment with thyroid medication of pregnant hypothyroid patients
and of women threatened with abortion is recommended.
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